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Abstract

Scapula movement impairment is common among athletes with overhead throws and can
make athletes susceptible to shoulder injuries. The purpose of this study was to investigate
the effect of game position on scapula movement impairment and shoulder girdle stability
among elite female volleyball players. In this descriptive-comparative study, 125 female
volleyball players were purposefully selected and compared. Participants were classified
in this study with obvious scapular movement impairment of the scapular dyskinesis test,
Kibler lateral scapular slide test and scapulohumeral rhythm. To measure the strength and
range of motion, the handdeld power meter and goniometer were used, respectively. The
Y-Balance Test Upper Quarter and Seated Medicine Ball Throw were used to measure the
functional stability of the upper extremity. One-Way ANOVA, Bonferroni correction test,
Chi-square Pearson correlation were used to analyze data. The results showed a significant
difference between the frequencies of scapular movement impairment in the five positions
of the game. In addition, there was the significant relationship between movement
impairment and volleyball game position. (P= 0/001). Different movement patterns in the
game positions caused a difference in the players' functional stability score, and the use of
specific muscles in the movement pattern in each position affected the ratio of muscle
length and strength and their ranges of motion. Doing repetitive motion patterns at
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volleyball for a long time causes imbalance in natural strength raito, scapulohumeral
rhythm, and range of mation.

Key words: Scapula, Volleyball, Shoulder, Dyskinesia

Extended Abstract

Background and Purpose

Scapula movement impairment is common among athletes with overhead throws
and can make athletes susceptible to shoulder injuries. Repeated movements with
high speed and power can cause changes in muscle balance, scapular position, and
shoulder girdle dysfunction. Frequent throwing movements can change its
muscular strength and range of motion balance. Athletes’ shoulder strength and
range of motion of shoulder girdle muscles is important in shoulder motions and
stability, so their weakness and limited range of motion in shoulder girdle may
lead to scapular movement impairments. Scapular orientation and movements can
affect the function of the shoulder. Changes in scapular alignment or movement
in shoulder regions have the potential to alter the kinetic chain of the body. The
purpose of this study was to investigate the effect of game position on scapula
movement impairment and shoulder girdle stability among elite women volleyball
players. In this descriptive-comparative study, 125 women volleyball players
(age=22/1+2/1years, weight=64/1+9/4 kg and height=171/5+6/3cm) between 18
and 35 years were purposefully selected and compared. Participants were
classified in this study with obvious scapular movement impairment during the
weight bearing abduction and flexion task of the scapular dyskinesia test, Kibler
lateral scapular slide test and scapulohumeral rhythm. Two inclinometers were
used to measure humeral abduction and scapular upward rotation in scapular rest
position, 45°, 90° and 135°. The scapulohumeral rhythm was calculated from the
distribution of glenohumeral abduction rate on the upper scapular rotation from
the rest position of the scapula to 45, 90 and 135 degrees of shoulder abduction at
different levels. The subjects were instructed to stand with their arms resting on
each side of the body. The examiner stood behind them at a distance of 1.5 meter
and asked them to elevate their arms to the highest level possible. Scapular
dyskinesia test was used to visually examine alteration in scapulohumeral rhythm
during arm elevation in sagittal and frontal planes. The shoulder flexion and
abduction were repeated for 5 times. At the same time, the examiner rated the
scapular movement as normal or observable dyskinesia. Questionnaire were used
to collect demographic information and information about the history of damage
and sports history. To measure the strength and range of motion, handheld
dynamotor and goniometer were used, respectively. The Y test and Seated
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medicine ball throw were used to measure the functional stability of the upper
extremity. In Y test, the athlete started from this position and reached a box
successively in the medial, inferolateral and superolateral direction. The
participant had to reach the box on the inner side with controlled speed and
without kicking it away. It was not allowed to touch the floor or the topside of the
box. During the test, the body could be adjusted to obtain an optimal reach
distance as long as the feet and tested upper limb remained still. The test was
completed when the participant was able to retain stability by coming back to the
starting position. After completion, the reach distance was measured in
centimeter. Also, for medicine ball throw, materials required to conduct were a
2kg medicine ball, a 10m tape measure, chalk powder, and a sweeping brush.
Chalk powder was necessary to leave a print behind on the floor to determine the
throwing distance. The 10m tape measure had to start from a stable wall where
the participant was able to sit down. The test was explained and demonstrated by
the researchers. The participant had to sit down with their hips to the wall as close
as possible. The back, shoulders and head had to make full contact with the wall
permanently. The medicine ball was in both hands with the arms in 90° abduction
and full elbow flexion. After permission of the researcher, the subject had to throw
the medicine ball in a horizontal line as far as possible. Shapiro- Wilk test was
used to check data distribution. One-way ANOVA, Bonferroni correction test,
Chi-square Pearson correlation were used to analyze data. The results showed
significant difference between the frequencies of scapular movement impairment
in the five positions of the game. In addition, there was significant relationship
between movement impairment and volleyball game position. (P= 0/001).
Besides, there was a significant difference between the scapulohumeral rhythm at
0-45, 45-90 and 90-135 degrees of shoulder abduction, rang of motions of the
shoulder flexion, internal rotation, strength of the shoulder internal rotation,
scapular retraction, protraction, depression, elevation and downward rotation,
medicine ball throw and Y test upper quarter among players at different game
position. (P <0.05), while there was no significant difference in the strength of the
shoulder flexion, extension, external rotation and scaption, between volleyball
games positions (P >0.05). The highest percentage in setters and liberos is related
to scapular abduction and middle blocker, opposite and outside hitters are related
to scapular downward rotation. Generally, the highest percentage is related to
scapula downward rotation.
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According to the study’s findings, the occurrence of movement impairment in the
scapulohumeral rhythm and shoulder range of motion is effective and disrupts.
Moreover, different movement patterns in the game positions caused a difference
in the players' functional stability score, and the use of specific muscles in the
movement pattern in each position affected the ratio of muscle length and strength
and their range of motion. The important thing is that even if the activity stops,
the ideal and optimal direction will not be created unless there is an effort to
improve the movement pattern. Repetitive motion patterns at volleyball for a long
time causes imbalance in natural strength ratio, scapulohumeral rhythm and range
of motion. The repeated pattern of movements in the volleyball sports for a long
time causes muscle imbalance in strength and range of motion shoulder joint that
in case of inadequate attention and lack of proper stretching and strengthening
exercises to use, this asymmetry can make athletes prone to injury his
performance. Considering the association between decreased strength of shoulder
girdle movements with dyskinesia, strengthening of shoulder girdle muscles is
recommended with scapular movement impairments.
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